Alloy 718 was prepared through Triple melting process utilizing VIM/VAR/VAR to get the high cleanliness with low inclusion contents and then cogged by open die forging press. The grain size was controlled from ASTM No. 8.0 to 2.0 by utilizing cogging condition such as temperature, strain rate and so on, respectively. Prior to carrying out mechanical property test, The gas content analysis, inclusion distribution by image analyzer and EDX analysis by SEM were investigated. The contents of the Nitrogen and Oxygen are 47ppm and 14ppm, respectively in triple process. from the size distribution for the width and length of the non metallic Inclusions, the average size is 2 , maximum size is 14 , and minimum size is 0.3 more or less. So the cleanliness of this processed alloy 718 was high.
Introduction
Alloy 718 finds many applications because of its several attractive properties such as good corrosion resistance in a variety of aggressive environments, resistance to oxidation up to about 1,000°C. besides, Alloy 718, with a nominal composition of Ni-19Cr -18Fe -5.5 (Nb + Ta) -3Mo -0.9Ti -0.5Al(wt%) possess excellent high temperature mechanical properties (strength, fatigue and creep)up to 650°C combined with good formability and weldability and is an idea choice for various engine and generator components. This precipitation strengthened Superalloy has an FCC structure (γ matrix) which is solid solution strengthened by, Iron, Chromium, and Molybdenum. The disc shaped, BCT Structured and ordered intermetallic compound type phase,γ″, is the principal strengthening phase in this alloy. Coherency strains are introduced during the precipitation of γ″ (about 20~40nm) in the range of 700~900°C. Spherical and ordered intermetallic phase, Ni 3 (Ti, Al), designated as γ′, that is precipitated in the temperature range of 600°C ~ 700°C interacts with the dislocations and contributes to secondary strengthening. The alloy contains about 13 vol% of γ″, and 4 vol% of γ′. Depending on the processing condition, delta(δ), Ni 3 Nb phase can also be present. In addition, the presence of small amounts of NbC, TiC, and TiN also contribute to strengthening. Heat treatment of Alloy 718 consists of a solution treatment at high temperature followed by two step ageing at intermediate temperature. Solution temperature are chosen just below the δ solvus temperature so as to ensure dissolution of γ″ and γ′ phase, but maintaining the fine grain size achieved by thermomechanical processing through the grain boundary pinning effect provided by δ phases. Standard heat treatment of the alloy involves solutionizing treatment of 980°C/1hr/ water quenched followed by ageing at 718°C/8hrs and furnace cooled to 621°C/8hrs and air cooled.
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Experimental procedures
The Ingot diameter of the alloy 718 was 400mm. it was melted and refined through triple melting process which is the Vacuum Induction Melting(VIM) followed by double Vacuum Arc Refining(VAR) to get the high cleanness with low inclusion contents. and then cogged to 150mm diameter billets by open die forging utilizing the hydraulic press, 1,600ton capacity. The grain size was controlled from ASTM No. 8.0 to 2.0 by cogging condition, respectively.
The chemical composition of the alloy is presented in Table 1 . The billets were subjected to the standard solutionising and two step ageing treatment referred in 
Prior to carrying out LCF tests, tensile tests were carried out to assess the tensile properties of the alloy from room temperature to 427°C, and 650°C. All specimens for machining tensile and low cycle fatigue (LCF)were extracted from the heat treated forged billets in Longitudinal direction. The geometry of the specimen used for LCF testing is given at Fig. 3 . the LCF tests were carried out using a closed loop servo controlled hydraulic machine of MTS, USA. strain controlled LCF tests were conducted in air at 621°C and 650°C with 0.004/sec of the strain rate and total strain range from 1.4% to 0.6%. All tests were conducted using a triangular wave form at R =-1.
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Results and Discussion
The cleanliness However, maximum size 14 is just one particle counted. As a result, The cleanliness of this processed alloy 718 is remarkable.
Microstructure and Grain size A typical microstructure of the forged billet from which test specimens were extracted is shown in The behavior of elongation shows that the average value is 18% from room temperature to 427°C. but it is decreased to 15% at 650°C. and The behavior of Reduction area shows that the average value is 30% at room temperature, 35% at 427°C, and 35% at 650°C. In case that the grain size is ASTM No. 2.0, the drop in ultimate tensile strengths from room temperature to 650°C is approximately 300Mpa indicating inferior high temperature strength of this alloy which grain size is ASTM No. 8.0. In view of the yield strength, the drop in yield from room temperature to 650°C is approximately 175Mpa.
The behavior of elongation shows that the average value is 35% at room temperature, but it was decreased to 27.5% at 650°C, and the behavior of Reduction area shows that the average value is 40% at room temperature, 35% at 650°C. A typical SEM fractographs of the tensile test specimens at room temperature were extracted is shown in Fig. 8. Fig. 8 Low cycle fatigue test were carried out at 621 with t = 1.0% to assess fatigue life according to grain size. Fig. 11 a) shows that the cycle life, N f , is 2,554 cycles for grain size No 4. there were striation patterns, brittle fractured surface and secondary cracks parallel to loading axis. while on the other, Fig. 11 b) shows that the cycle life, N f , is 5,904 cycles for grain size No 8. there were no striation pattern and ductile surfaces. Low cycle fatigue test were carried out at 649 with t = 1.0% to evaluate fatigue life according to grain size. Fig. 12 a) shows that the cycle life, N f , is 1,346cycles for grain size No 4. there were striation pattern, but Fig. 12 b) shows that the cycle life, N f , is 5,784 cycles for grain size No 8. there were no striation pattern. As results of the low cycle fatigue, the less the grain size, the more low cycle fatigue life is increased because fatigue passage is longer at fine grain size than coarse grain size along to grain boundary. 
Conclusions
It can be concluded that the effect of grain size on the tensile strength and Low cycle fatigue at room temperature and elevated temperature was investigated. From tensile test results, better Tensile strength and Yield strength were shown as grain size decrease. SEM observations show that the number of dimple structure was increased with decreasing grain size.
When grain size increased, Low cycle fatigue life decreased.
